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Preface 
This book attempts to provide an insight to Scenarios and Strategies of Carrier 
Aggregation in LTE-Advanced. As we all know, the migration of mobile 
communication technologies are divided into four generations. Long Term Evolution 
(LTE) is called LTE release 8, the evolution of LTE led to new technology referred to as 
LTE-Advanced, is the true fourth generation ( 4 ~ )  evolution step, with the first release of 
LTE (release 8) which was labeled as "3.9G". Evolution of mobile communication 
technologies starts with first generation (1G) being the analog mobile radio systems of 
the eighties, followed by second generation (2G) the first digital mobile systems, and 
third generation (3G) the first mobile systems used to handle broadband data. Therefore 
LTE-Advanced offers considerably higher data rate than even the initial releases of 
LTE. Even though the spectrum usage efficiency has been improved, unfortunately it 
could not provide the required data rates that are being headlined for 4G LTE-Advanced. 
In order to achieve these very high data rate it is necessary to increase the transmission 
bandwidth over that has been used by the first releases of LTE, by proposing 
methods/techniques known as carrier aggregation or sometimes channels aggregation. 
Using LTE-Advanced carrier aggregation, it is possible to utilize several carriers and in 
this way increase the overall transmission bandwidth. The book comprises of 7 chapters 
divided into three parts. Parts I - constituted by Chapter 1 to Chapter 2 is a rudimentary 
introduction for those requiring background in the field of mobile communication using 
LTE technologies. Chapter 1 is introductory and is dedicated to discussing the history of 
mobile communication with LTE technologies. Chapter 2 provides an overview of LTE 
and LTE-Advanced system performance and requirements in terms of peak data rates, 
larger bandwidth, data throughput and spectrum efficiency. Parts I1 is comprised of 
Chapter 3 to Chapter 5. Following on discussion how to improve peak data rate in LTE 
towards LTE-Advanced in Chapter 3; Chapter 4 is one of the chapters discussing on 
LTE-Frequency Division Duplex (FDD) and LTE-Time Division Duplexing (TDD) 
in mobile communication. Chapter 5 talks about Multi Input Multi Output 
(MIMO) technologies and how to enhance multiple antennas on LTE and LTE- 
Advanced in terms of downlink and uplink transmission. Parts I11 include Chapter 6 to 
Chapter 7. These two chapters are the core of this book, where the carrier aggregation 
scheme is proposed, known as intra-band aggregation contiguous and non-contiguous. 
The final chapter concludes this book, with mathematical analysis, simulation and 
results on uplink and downlink for LTE-Advanced. The simulation results presented 
expound the high possibility of LTE-Advanced in terms of both, synoptic spectral 
efficiency which benefit all of operators and high cell-edge performance that benefit the 
end-user. Furthermore, this book proved that enhancement of LTE-Advanced which 
includes bandwidth equal to 100 MHz and peak data rate 1 Gbps. 
Therefore the purpose of this book is to provide a comprehensive guide to researchers, 
engineers, students or anyone who is interested in the deployment and development of 
next generation LTE-Advanced mobile communication system, with particularly focus 
on improving canier aggregation. The book targets to focus on a rapidly evolving area 
and we have tried to keep it with up-to-date information. 
